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Abstract of JP2001 172782 

PROBLEM TO BE SOLVED: To produce a 
treating agent which realizes the sufficient 
improvement of performance such as 
imparting corrosion restance even in the case 
of a thin film in a metallic magnetic stock such 
as a ferrous rare earth magnet and moreover 
which is easily coated. SOLUTION: A treating 
agent for a magnetic stock composed of a 
metallic alkoxide-containing solution is applied 
to a metallic magnetic stock such as a bond 
magnet 21 to deposit a coating film. This 
coating film is formed into a kind of organic- 
inorganic hybrid film in which organic 
components derived from alkoxide are 
complexed with metallic oxide, then, even in 
the case of a thin film, good corrosion 
resistance can be imparted thereto, 
furthermore, by the incorporation of the 
organic components, e.g. the affinity with resin 
components in the bond magnet is increased, 
so that the adhesion of the film can be 
improved. 
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* NOTICES 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



K is used in a form applied to the surface of a - sysfem magnetic mafena. which 
^element wit h the highest content of a magnetic phase is Fe, and contains rare earth, A 
proclsTng agent for magnetic materiais constituting as a metal aikoxide content solu on 
1" made an organic solvent distributee ingredient containing an aikoxide (henceforth a 

^ TghTst weight content is permanent magnet ma.eriais which are either Nd, Pr and Sm 
^ong rtre earth elements containing a meta, system magneuc materia, used as a processing 

[claim 3]The processing agent for magnetic materials according to claim 1 or 2 used for the 
™ of improvement in corrosion resistance of said metal system magnetic material. 
tcTim 4]As fo" said metal system element contained in said meta, aikoxide, cla,ms 1 thru/or 3 
Sh arewhat uses as the main ingredients one sort chosen from Si, B, alummum Mg, T, 
tTzs ZZ sorts or more are the processing agents for magnetic materials of a statement 

rcTatn 5]The processing agent for magnetic materials according to any one of claims 1 to 4 
^h s id ml, system magnetic material is a bond magnet member which earned out ream 
Tond o" e meta, system pen.anent magnet powder, and is used for the improvement ,n 
corrosion resistance applying to the surface of this bond magnet member. 
pZ e^rhe processing agent for magnetic materials according «o claim 5 by which a fluonne 
component is contained at least in said metal aikoxide. 

Cfcim 7,Tha processing agent for magnetic materials according to claim 5 or 6 by which a 
fhaTe of a repellent containing fluoride is included at least In said meta, alkox.de content 
solution. 

h«p://www4.ipdUnpi,.go.jp/cg^^ 4/8/2008 
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[CLAIMS] 



[Claim 8,The processing agent for ™r*S^^°^^ 7 
Lich one sort or M sorts or more of -T^T' resin , urethane res in, and an 
content solution from PVA, styrene resin, silicone resin, 

acrylic resin contain. m „ te ri a ls according to claim 7 or 8 which said 

crs^^s- in me sta,e where il was disso,ved or 

colloid suspended, in said organic solvent. according to any one of claims 7 to 9 

ksksss seeks. ^ > ^ - ^ 

V magnetic memher with a -a 

of a magnetic phase is Fe, and ,s chara0 ^fJ?* e ™ ' of a ^on state, and oxygen and 
amorphous [ containing a metal system .element ingred e £ ^ ^ 

organic carbon of an anion state ] in the surface of a ^ 1 ^ ^ ] has 

[Calm 12]The magnetic member w,th a •"^T^^J^ are either Nd. Pr and Sm 

metal system permanent magnet powder. according t0 any one of claims 1 1 to 13 

[Claim 14,The ^^^Z^L I metiic element component o, 
which is what uses as the main ingredients ^ or more . 

S aid cation state is chosen from Si B, aluminum J one of claims „ to 14 
[Calm 15,The magnetic me = ^ ag 9 nelic m V ember in sald coating 
which is a corrosion prevention tunic I as oppose 

SJ 16,A charge of a repellen, and,or ^^^^^15^ 

Lgnetic member with a ^^^Z S£- silicone resin, an 

sort or two sorts or more of res.nous P" nc 'P distributed form. 

epoxy resin, urethane resin, ^ 1 - «-» Wh "* 

[Claim 17]A manufactunng method of a magnetic ^rrie characterized by forming a 

Lament with the highest c^nt o a earth by applying and drying 

coating tunic in the surface of a magneto ™ em one of claims 1 to 10. 

r— JnTrr rr 9 r«c ^ y -. - — ~ — » 

ST, 7 which forms said coating tunic by a sol ge, process. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 . This document has been transited by compute, So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



K - - '—This invention relates ,o a processing ^^T^ * 
magnetic member with a coating tunic, and a manufactunng method for the same. 

100021 • „f thP Prior ArflA recent-years and Nd-Fe-B system magnet material or a Sm-Fe- 
[Descnpt,on of the Pno. ^ArtlA , et material which uses 

N system magnet material, ^, ed Fe system rare earth magnet material, and) 

Fe as the ma,n ,ngred,ents (,t ,s herea " e [ ^ y rth ermanen t magnet - 

the oermanent magnet member constituted by it - Fe system v 
thepermanem u e , neci allv a Nd-Fe-B system magnet material has 

saying - it is developed, and since espeaaH y ^ ^ ^ 

outstanding magnetic properties, ,t ,s widely ^used for ^.^ 
rdt £E rra:—- magnet powder, fabricates the powder w. , refers, 

3^""^ of powder. Unlike a sintered magne, and a cold workable magnet, 
by needllne s, dimensional accuracy is high and such a bond magnet almost excels 
pr ressTng / after shaping , in shape flexibility, and moreover, since P^-'-^r hand 
especially used for the ring magnet for size motors, etc. in large quanM.es. On the other hand. 

htv//v ^4.ipdU«pi^ 
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since . is easy ,o .expose fae ^,^5^2: * * ~ 
magnetic leading role at an elevated temperature a 8m 

situation of groping for the use as • ^ magna, materials are using Fe as the 

l0 003,By the way, sinoe the above ^^Z^™ earth elements are included 
main ingredients and also temperature specifically tend to go up 

chemically, under the environment which hum«y » « P Genera „ y , |n order to 

depending on an operating environme « ^^aria,, Pre sen,a,ion 
secure stable magnetic property, Fe system ra _„,,__* more superfluous than 

adjustment is carried out in many cases so faat a rare e aforem entioned 2- 

me stoichiometric rafio o, the in— ^ the superfluous rare earth 
U- P lane 1) which forms a end serves as a form which forms polyphase 

component serves as a rare earth reaction between unusual 

structure with a magnetic phase^ n * uch is in the situation which 

eppearances is also related, and ,i , not only , e ads to the performance 
advances easllier. use any - if such ~™ s '° wWch uses , his Fe system rare 

degradation of electronic equipment itself e dffleu „ to avoid 

earth permanent magnet as a ^"^^^Lnng of a corrosion reaction thing, 
having an adverse effect on a penpheral the above Fe system rare 

[0 004 1T hen, i, has «-^^^^^P-— ^ "* " 

earth permanent magnets ] and use var 
electropainting, dip coating (dtp pamt), spray pa.rt.ng. 

KLrnH fo be Soived by the ,nven,ion,However, the above conventional corrosion 

prevention coating has the following fault* energization within an 

- „ is necessary to grasp a magna, ™^££K«n» Bec,rodeposi,ion coating does 

electrodeposifad tub, and a man day __,_. . coating film defect and 

no , adhere to the gripping posifion by ,he but«n» , ^ .„ g 

remains, corrosion advances easily from «^ fafecfiv P ^ ^ „ 

defecfive part by another coafing ,s ^ |on by . jlg ch ooses ,he 

in producfion efficiency becomes remark* la ^ s0 that appe arance, dimensional 

posifion which does no, start the pnncipal surface ,, poss, ^ ^ 

accuracy, etc. of the principal ^S^^JL, out) of a finished product 

surface in the ring magne, by which radial mag ^ ng |s 

may no, be spoiled, or the posifion in front of a pnncipaUu g ^ ^ 

performed. I, a jig is equivalen, to «• earth permanent magne, and it 

magna,,, or I, slides on - -pound w . shock and the , eld w ,„ f a„ easily. 

cannot grasp, a deficit, a crack, etc. win u h 

k „ 0 i Piie^atw u=http%3A%2F%2Fwww4.ipd... 4/8/2008 
http://ww4.ipdlinpit.goop/cgiWtran_web_cgx_ejje.atw_u tp 
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troublesome. i. a fault which a defect tends to generate by the 

- while dip coating is simple - ^ to be pa inted. Since adhesion 

unevenness of the thickness by whom and contect o a ^ g d|fflculty 

of a paint is followed also on portions other than a member 

there is much futility. is required for spra y painting, and 

•• When performing complete paint, ™***>° tl methods . 

th ere is a far inefficient fault rather than ^ requirea in order to secure 

« A ,so in which coating method o, ess than 30 micrometers. Generally, 

sufficient corrosion resistance must be "ed- or g coal may 

since it is nonmagnetic, the size of . , magneto gap may be H ^ 

be unable to be adopted, when the deman to gap *»« to a bond 

- By the exposed portion of non-conduCng '*™«££2 cannot form a nickel plate 

magnet, since plating current falls, a ">««%££Z^ resistan ce has not realized it. 

easily, and the plating film which can secure sufficient oorro 

Waste liquid treatment is troublesome. oer formance improvement sufficient 

[0006,The technical problem of this — *Ti„ Fe system rare earth 
also with a thin film, for example. ^"processing agen, for magnetic 

=r:rs£== • — - - ■ — method ,or the 



same also has coating. 



[I 0 ! for Sowing the Problem and its Funclon ^on, . is used 

'aforementioned probiem, ^'^^^1^1 which an element with the 
in a form applied to the surface of a metal system m >j as a 

highest content of a magnetic phase ,s ^ and s ^ .^.^ 

metal alkoxide content solution ^ "J nic s ^ 

containing an alkoxide (Si and B are £ . metal system element. A 

in : , however this specification which are J"**^^ of tnis inve n.ion forms a 
manufacturing = ^ — jn-J . = ^ ^ ^ ^ 

raXXhtset ^ aid conLs rare earth by appiying and drying the above- 
mentioned processing *^"""^™*^ n element with the highest content o, a 

SrSLlKS - = - em ma9net material (a bond ma9net 
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or a sintered magnet: although Nd is a subie* ^^^^^^ 
replaced by other rare P— magne, materia,, a Tb-Fe system 

(mainly bond magnet) oan be I or an actuator ca n be illustrated, 

super magnetostriction matena, used o ^ somoa^ ^ ^ g ^ 

[00091tf the above processing age nt ' magnetic material, A costing tunic o, a 

content solution are processed to th,s metal system ' ™<> jn . metal:ic 

constituent (organic-inorganic ,h£d ^J^^^l**!.**. 

:;r;^^ - * — - - a ch— 

Fe as the main ingredients, they tend to P good corrosion 

stability o, a metallic oxide contained £ 1. since 

resistance and -^^^ [ conditioning or grasping by an 
electropainting, a n.ckel P 1 ^^ not fundamentally accompanied by 

easy jig like electropainting , smce , ^ n when using a ; ig temporarily, a 

electrochemistry process.ng, and .t does not ene g factor whioh g 

simple thing is employable. As a result, processmg can not only be P g ^ 

deflci. etc. make a coating tunic produce can adjust descriptions, such 

coating tunic very efficiently. The mete lot . content ratio of a film 

as the viscosity of liquid, and mobihty. ^L of chemical reactions (for example, 
formation ingredient contained by centring J*"""*™ as a so. gel reaction 
hydrolysis and a polycondensaton reason - «*^^^ fcBn ea 9 silv . coafing tunic 
mentioned later. Therefore, since membranelle thickness can a s 

with coating weight of liquid to a magneto matena ^^^^mmt of the shape of 
extension, easy film thickness ^f'^^^o Z^ » ° r als ° whe " 3 
tne acidity or alkalinity. For example ■ ■ "^^^ en0 ugh. 
demand to gap dimension accuracy etc. ,s severe , can r P ^ 
(001 HFormation of .he above-mentioned a , , n e time of building a 

abrasion resistance to a magnetic matena.. Thereby _han*n na ^ 

magnetic materia, (for exampte £££££££ a composite-ized organic 

rporr ar gt'^n again, ^^^Z ST ^ 
prevents thru/or controis contact with mcsfure n *e magnetcmate 

magnetic materia,. «* — — ^ 

— - — ^ ^ to a mUc materia,. A malfunction ete. oan be made 



Page 5 of 17 

n .,200 1 -172782,A [DETAILED DESCRIPTION] 

hard to aiso attain an effect - pr—g — ^^Z^ & 
member which cons.su i of —a, foments for 
electronic equipment etc., for example, 10 p 

computers etc., etc. invention It is a metal system element 

,0012]A magnetic member with a £ * * surface of a magnetic 
ngredient (however, in this specification.) of a cato sUte to £ ^ 
Member which an element with the highest corrte n« a _ , coating tunlc o, the 
rare earth, a concept o, a metal system -"T^^, J an an f on state , is formed 
sha pe of amorphous , <^'^^^^Z a treating solution which used a 
[OimiThe above-mentione coa*ng Urn can £f organic , norganic hybrid structure 

metal alkoxide of this Invention, and t m organ ic-inorganic hybrid structure ], 

a s above-mentioned. Since it is a morphous-l ke I such -o, e ^ whjch 

•„ „ difficult to idenfify correctly with an "^T^^ZZ*. - a " in ° r9aniC 
or g anic moiecules which constitute ar j-g« ^ ^ ^ „ „ 

group like a metallic ox.de who has ansa ^ V ^ exists in a 

presented. In this case, even if i ex ste [ wha*e ^a ^ ^ ^ ^ ^ 

metal simple substance, va , ence) . 0xvgen exists in the 

participated in formal of » «* ~ (S < an|Qn Wnen . tunic is enalyzed by X-ray 

sta ,e o, a state which «**^;^^ aBc-Ion . , think that an element in which a 
photoelectron spectroscopy (XPS), tnis p |n ^ ^ Qf a 

chemical shift is observed at a side which shows a posifiv ^ _ ^ ^ 

cation, and think on them that an element in which a *em,ca1 s ^ 
shows a negative valence conversely ex** ^ *-JJ^T whlch a halo patt em was 
amorphous" meens that it is ^^^^T^, w hen it analyzes by an X- 

obs erved and a"™c matter of a crystalline substance or 

ray diffractometer method. However whe g jnto g tunlc , a 

organicmaterials particles are mixed " * wWcn seIves as a subject of a 

diffraction peak from the particle removes. That ,s, a substrat 

tunic should just be amorphous [-like ]. mo |ecular remains gestalt is 

l0 014,a carbon ingredient - sta ,e of simple substances, such as 

presented, even if it exists [ whether whe > axiste ^ 
amorphous carbon, graphite or a diamond. ,„ wnich a ^ organic 

an d is, and it is thought tha, most exists,. - *MM ™ * > ^ „ variously 

combination was formed. -^•^ * ™ ^ it incluoes organic integrated states 

boiied according to that ~™^° n <T„^ «* an alkoxide, such as CH,- or CH 2 -, not a 
which originate, for example in chain formea pans o 

litt ,e. ,, can check, when whether such an integrated state is included measures a 
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carbonaceous chemical shift in , above _XPS. ( member wh|ch ^ 

[00151A metal system magnetic matena, can * k s ^ ^ 

out res,n bond of the ^ corrosion resistance, being abte to 

with heating is I after applying a processing tun|c of this 

[0 016,Next, in a manufa ctunng £*od o mate ,, als can be used as sol-like 
invention, the aforementioned treating solution tor g tunic , s 

constituent liquid obtained by hydrops of to form . coating 

for med by what is calied a so, ge, prooe- Acoordmg to ^ ^ ^ „ 

tunic of uniform thickness very simple, and also wne p jye of rticle dia meter of 

powdered, i. is possibie to form unifecm , coatin ££Z£ZL tuni0 P ba sed on that sol- 
eaoh parties. In this case, . wj „ ^ ntain in . s0 , like constituent 

„ ke constituent ^^^^^ and was prepared, and an organic matter 
which was made to hydrolyze such an ^ , ( Therefore an oxlde 

(carbon ingredient) which onginates in an alkoxide tunn constituent, and 

and an organic matter contain also in a gel """P"^"^ ^magnetic material 
W s oxide gives high corrosion resistance to a ^-^^^ 
when it applies to especially a bond Tfi^ZZlZZZ «- •*—" °< a tUni ° 

srs ^.ts:- - T r ,actor whlch can 9ive 

corrosion ^J***-^ "'(OR) , for example, and. in M, 

l00 17,A me,aalk0X ' de " e J7 0 S ro d x expresses an alkoxide component. It is preferred to use 
metal system ingredient and -(OR) material becomes stable as the 

met a, in which an ^^^^Z^erLt, what is chosen from one sort of a 
metal system and Mg or two sorts or more is employable, for 

transition metal besides Si, B, aluminum, ana u inared j e r,t is used, corrosion 

example. If a meta. alkoxide containing such a metal sy^em W«« ^ 
resistance, rust prevention or shock resistance * viewpoint which rals es 

,magne«c member, will improve much . ,, no chos en from Si, 

B, aluminum, Mg, T , and Zr^ r tw ^ Qf g so| _ |ike 

As a 9 n — * «- s ,. . (S . 

(OC H ) J etc. can be used, for example. 

OCIBPn'the other hand, as an alkoxide component of a meta, --^ 
component expressed with general formula:-(OC n H_) , can be usea, 

. . . . • ltnn wfth cci eiie?atw u=http%3A%2F%2Fwww4.ipd... 4/8/2008 
http://vsnvw4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje.atw_ 
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t is goo d to replace by hydrogen (H) ^ •^^^^^22 1 • 
ha ,o 9 g en ingredient, especially a Lmponent contains in 

fluorine component has combined with metal ***** composite-ized to a metallic oxide 
a metal alkoxide. fluoride will be contained "^"""^TSl water repellence given to a 
fo rmed in the magnetic ^^Z^r^l As an organic alKoxide 
magnetic material (magnetic member) will m P r °T ^ co mprises a 

component expressed with the ^e-ment»ned genera I formula^ ^ ^ be 

hydrocarbon group of saturation of n- 0-8 m- V . and amu , ar „ „ 

aaopted, for example, and any ^^^S^n-- « 
also possible for it not to be limited to the ™ f J tiona , groups, such as a methyl 
either, and to use a hydroxyl group, In a m^l alKox, d e * _ phenyl 

[0019]ln order to consider it as dispersion i.q an estgr 

above metal alkoxides, it is possible to use als0 * these mixe d 

system, a phenol system, etc. as an organic so^enO £ . is g ^ 

£2 ran^g^r SSSLjJ ^ *s such alcohol, 

-;rm^ 

alkoxide for loadings of a ^ * ^J^^Z to dissolve untformiy when 
Since an alkoxide may become that it , |s reaction of a n alkoxide 

loading, of a solvent are less than 25 /. of hr weight, aj y ^ g 

becomes difficult to occor and a gel composmon ma ^«^ n . solvent 

solvent exceed 9 B % ofthe , c ase ^^J-^ ^ ^ than 2 % of 
takes a long time is On the other hand wn a example, and conformity to 

resinous principles, such as a bon g dispersi bility to a solvent of an 
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serve as a core of corrosion reactor,, and dirt as nuch a P 

content solution as a purpose of grants^ such as ^ P res|n ber or an 

th an this - being also alike - ™J£%£Z1L sorts aiso being abie to add and. For 
elastomer is included above) - one sort or two o ^ an 

example, a resinous principle ^"^^ITrts or more can be added (these are 
epoxy resin, urethane res.n, and , ar> aoy te resin or ^ ^ g 

also incorporated into a coring tunc). It • J , hjs rase . AltnoU gh a charge of 
m a.eria, like the above-mentioned charge of ^ alkoxide conte nt 

th ese repellents and,or it is simple to contain an 

solution in solution states melted in a solvent, or submicron, for 

imp a, P ab,e powder*, 2^*^^^ - « 
example, when being referred to as about : o.ui ^ g tunjc 

or less ] as 20 micrometers or less. When <■"*""•""" when restric «ons on a 

- * — r oft = dTnCf) - -aximum energy product 

is a case where it becomes ^ to reap ^ ^ ^ ^ 

becomes impossible to secure the ^""T^^ , bel „ w , micr ometer ] thickness 
m entioned thickness can be taken as w* a sub^on s e^ ^ ^ 

depending on 10 m,crometer S or less ^and the purp fflm r ^ fc 

aforementioned so, ge, process ,s adop «-o ^ when making improveme n, in 

r^r^^S^ at leas. 1 micrometer of thickness is good to be 

^scosity of a metal alkoxide content solution which consUtutes a treating solution for 
Taglc malls is good to carry out below 1 0 3 C ps. Since it may become diff,cu,t to form a 

http:/ Mww4.ipdU„pi..go.jpW^ 
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butanol. etc. In this case, it is good to use as a solvent thtng • ^ q ^ and 

agnatic materia, complex-ize ^J^. 'f^to set up temperature of liguid 
it immerses loadings to a solvent of a metal alkoxide g 

suitably in about room temperature -30 **. , DTOCess , although it is also 

[0025,As for a hydrolysis catalyst in the ^ve-men^ ned , y an 

possible to use which catalyst of acid or an alkal, system^ ^ a 

alkaline catatyst. Especially when ^^^ ^^ *>~* " 
chlorine component as much as possible ,s f™^* component is used as 

solution etc. as an alkaline catatyst When a ^"T^^L^ tunic promotes rapidly 
an acid system catalyst, mis chlorine component ^ T 9 hat fc £ a ^ fllm 
oxidation reaction of a magnetic matenal whrc makes ^e a sub )e ^ 

f0 rmed in a magnetic Z ero at least. When i, raises 

r aC re's rabor resistance, that no, less than 50% of a metal a,kox,de 

is hydrolyzed, it is P"*"™* and diethan0 | am ine, etc. can be used as 
[0026]Alcohol amrnes, such as tne, ^ no ' am '" fter a , ing a proce ssing agent on the 
stabilizer. Cooking temperature ,n a * « *J y „ 9 £ „ about so- 
other hand is good low tempore end for -300^ 40 40 ^ ^ an 

SSETEt - — <° ~ water repe " ence much more 

effectively to a m a gnetic m a ten a l. possible, a nd corrosion 

l0 027]Co a ting to . magnetic ^'^^ZZ to crevice corrosion o, . stoma, 
.esistence and rust ^^^^ZZ^ osmosis in a stoma by supersonic 
etc. In this case, it is a technique also wixn p * impregnated etc. in addition to 

— - ~£ ZX^SZ^Z^ a 8 ent for magnetic 
simple dip coating. On the other hand a ^ ^ performing 

rcr;cs^^ - r ° - rfom - app,ication - of - 

pressure impregnated. 

[0028] Nd-Fe-B system bond magnet is taken 

ETTS: n : — drawing explains an embodiment of the 

r E V x e a m°ple 1 , The magna, powder for bond magnets is attained by grinding the following 

http: , /w ^U„pi,go.jp/^ 
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guenching thin bands. T h is guenching t»n ban - "^^2 S^Sr is 

containing the ^^^^Z^^^r 

1 micrometer or less, and it can expie*>=» y 

Here . Nd , used as *e main indents ^^^^^Z -and 
earth at least), the part is a replaceable rare eann co v 

and to replace a 

R is 9 <=x<=1 5 and 4<=y<=1 0. It is also possible to be RFe 100 _ x _ y _ v y v 

» *rr " *»™~ ~ ~ 

-r,rr^rr=---^r: ~» 

0.1 <=v<50 range. f saturation magnetic flux 

:. _ -— . rsrsrcs: :sr 

immediately after quenching, if this is ground to m p foree Qf 

i, can be used as highly efficient powder for »»nd ".agnate* ^ ,s .Sine 

_=sr s=r. r. =rs=sr--. — 

,ess desirably. subsU tuted element M of Fe. Co can replace in v< 30. It is in 

[0030JAS the above mentioned subsmuie ^ 

th8 a bove-mentioned oornpos.cn of . residua , magne «c flux 

temperature of *^« ng enviro nment like the motor for cars, the 

density is improved, and also ,n a not °P^°" g outstanding magnetic 

inching thin band of a quenching thin band 

properties are secured can be obteme* ^ ^ me ^ band 

improves by addition of Co and ,1 £ «*° or magnetic prope rties fall. 

a ,so under the environment of "^^^ ^ 2 . 14 . plane , will „ an d it will lead to 
However, since the saturaflon -"^^^^ „ atom %, it is not desirable. The 

s:^^^^ * - - wi,wn the ,imi,s ot 5 - 10 atom % sti " 

more desirably. ^k^x#o th*> rare earth component R is a 

, -I- /* rai die?atw u =http%3A%2F%2Fwww4.ipd... 4/8/2008 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje.atw_u nnp 
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n,n a subiect and total content is set as the range of 9- 
*. quenching thin band, Nd *°?££X<~ «* * 'T 

15 atom % (namely, 9<=x<=15). If the content o ^ |ncrease , 

than nine atom %, the ratio of '« *" % * 

and the fall of coercive force will be caused. On in a subject wl „ increase, 

ratio of the nonmagnetic phase ^ » P since each of the se leads to the 
and the fall of saturation magnetic flux density w onent r is made into the 

„ of a maximum energy product oo.en o, --arth ^ % ^ ^ ^ ^ ^ 
thing of a mentioned range, and is desirably g 

of 11-12 atom % still more desirably be replaced by D y or 

l0 032,A pan of rare earth componen I raised and the coercive force of a 

Pr. By adding Dy, the anisotropy field of W P' a ™ for example , ma gnets which are 
quenching thin band can be raised ^ part G f the coercive force in an 

equal to use by severe temperature used in P the environment where 

eLated temperature is compensated when a magnet ' ^ _ ^ for ^ can 

temperature rises easily, such as a hard disk dnve of P ^ ^ 
obtained. The addition can be 'T^ZZZZ* cost rise of a magnet it is not 
o/ 0 . However, since Dy is expensive and *«"•"" of 2 . 14 . plan e 1 will fall and the fall of 
preferred, except that the saturation '^£££ mteia penlatomic %. Although Tb 
a maximum energy product will * J*""*,*™^ Equivalent to Dy, and even if the total 
is still more expensive lhan Dy, it * . pentato mic %, it does no. interfere, 

content with ,he above Dy -"'^'^^l saturation magnetic flux density and 
[0033]On the other hand, since Pr does not ~ * 1 is replace d, it is also 

he value of an anisotropy field so « *. considerable amount of Nd 

possible to replace the whole quantity by Pr *W ton rare earth of Pr is more 

ingredient of a quenching thin band and he as* utT J> ^ ^ „ not 

expensive than that of Nd, and combination un the on. ^ 

preferred in order to cause the rise of extract of th e Pr is carried out with Nd, 

processes of a rare earth raw material, the sepa rate e ^ ^ ^ ^ 

and since the didym which is a "^"^^T-n be reduced if these are blended in 
separation rare earth of Nd and Pr ^ ,n this case, the content of Pr in 

Te T^XZrT^SZl^ hecome sett,ed with Pr content ratio in the 

didym used. m rise of an energy product, or to reduce 

[00341Although it is desirable not to contribute to the ^ eiement except 

L conversely, and not to contain as- j- ^ Nd Qy and pr . For 
TZ^Z » -H- - - «~ one atom 

• •• <>otw ,,-httD%3A%2F%2Fwww4.ipd... 4/8/2008 
• ■ t^Wcoi-bin/tran web cgi_ejje?atw_u-htip/o^/o 
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% contains, it does not interfere. 2 . 14 . p | a ne 1 like the rare earth component R, 

( 0035 1 Next, B is an ^T^^^J^* (nameiy, 4<=y<=10). If Nd/. ir «VPe 
and ,he content is set up w„h,n the I m, .« 4 ^ ^ jf ^ ^ Qf 

phase of soft magnetism will generate, the fal of coe nonmagne tic 
P B be comes in iess than four atom , % anc — flux density ^ fa , since it is 

NdFe 4 B 4 type phase will generate and saturate 9 ^ ^ ^ ^ ^ 

connected with reducing a maximum -ergy ^ ^ % ^ ^ ^ ^ ^ me ^ 
mentioned range. The content of B is destroy g 

of 5-7 atom % still more desirably. rat|on magne tization as an indispensable 

[0036]Fe bears the principal part of the big saturation 

constituent of 2-14-plane 1. particle diameter may be 

[0037,Such a quenching thin band can be ^ J bond magne ts. And it can 

set to 500 micrometers or less, and „ ^n be -e^ s J ^ as gn epoxy resin , 

be considered as a bond magnet by combining the mean particle 

pbeno, resin, and Nylon. Here, since *^^^ > 1han 500 micrometers , in a 
diameter of the above-mentioned bond rause which pro duces dispersion 

bond magnet and resin becomes «^ ( " n ^*™™^" w mean parU cle diameter be the 
in the surface magnetic flux distribution of of magnet powdar wil. fall, the 

following [ the above ). On the other hand -no. *e flow n ^ ^ be 

smooth resforaflon to the metallic mold 0ompressiO n molding if mean 

caused when manufacturing a bond magnet fo .«"^ w predetermined mean particle 
particle diameter becomes fine ^^^l^Z** 9°od to set [ 50-400- 
diameter. The mean particle diameter of ™^ mQre desjrably . 

micrometer , up within the limits of 100-300 ™ete, ^ ^ magnet 

^Hereafter, the manufacturing metho "explained. First, the alloy content of 
using me quenching thin band for bond ^ ajt^xpl termined 

me specified quantity is atmosphere. The alioy content 

atmosphere, such as an inert gas b|end , in the form of hardeners, 

blended may blend each - «■ The diSS °' U,i ° n 

S: ^ — =s Jhi g ,f,quency-induc«on d— and arc 

melting, for example. nilpn china thin band of the shape of a thin band 

l00 39 1N ex, as shown J»^CX- - -* — — T 
thru/or the shape of a flake is manuid j atmosphere of 

molten metal. The inert gas *™^™« a £™Z^Sl drawing) as the 
inching begins .he ^£^£££> as the coquets rolling method, 
method of quenching, and can appiy v*. 
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u- „ m =ihnd and a gas atomizing method. 
the Spra, quenching method, a oentr^a, of the M rate by roll 

The cooling efnoienoy of a molten metah r»g and ^ an(j ^ for for 

ssrss*— - • 

excellent in magnetic properties, it is desirable , m g disc mill , 

l0040] B y the publicly known grinding method °' u »"9 ° f ^ feecome the above-mentioned 

me sh etc.! and it is ^ataL grinding the quenching thin band 

lo0 41lHere, the grinding front tfnup 400 . 1000 - temperature 

obtained by the above-mentioned ^"nch^ng may produce an amorphous part, for 
requi rement. The thin band "^"^r a contact portion with a quenching roll, 
example into the portion of o«*ng „ soft magne «sm and may cause 
which becomes large especially. This arnorpr , P ' , ne fg „ of an energy 

coercive force, the square shape heat ^aUnen, to a quenching thin 

product, etc. Then, by performing the above menho after hlng can be 

band, the above-mentioned amorphous ^ Pmduced im ^ ^ treatment 

crystallized, and the fall of an energy P-^**i Z above-mentioned amorphous part does 
temperature is lower than 400 ~, crystallization oHhe ab on ^ ^ 

not progress enough, and an above-men^ effect w „, grow and become big 

band, if hea, treatment W"*""^^ produc t will M on the contrary. Therefore, 
and ro ugh, and = ^ anen^ P ^ ^ and is desir ab,y set 
heat treatment temperature is «h „ 

5 within the limits of 600,00 - - * obfained by the above 

[00421AS shown in ^ 1 1 and a bond magnet is manufactured pressing 

m ethod is mixed with the '^^^J^ n it is based on pressing - the above- 
or by carrying out injection molding. resjn such as an epoxy resin, - the 

m ent,oned magne, powder - powde J-*^"^ of the weight, for example, is 
specified quantity - for examp ^ = a ^ ^ ^ ^ ^ ^ 

r=p= temperature, for example, 00-fSO , 

• • ■ / « bin/tran web cgi e jje?atw_u=httpO/„3A%2F%2Fwww4.ipd... 4/8/200S 
http://www4.ipdl.inpit.go.jp/cgi-bin/tran_weo_ _ _ jj 
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aft er shaping, resin is stiffened - - ^T-S'- 
may be performed high, an. it Is sui.ab,e for 

the magnet powder in the bona mag 

manufacturing the highly efficient nng based on injection moiding / firs. / 
[0043]quantity with a little more I on the °^^ an ™ Q magnet powder than a case - for 
thermoplastics /, such as Nylon, 1 compressor.™ J nd for 

example, it adds about 10 «o 30% bon Tmagne, 21 of desired shape is 

shaping is produced. And as shown ,n <Bmo2J& ^ |njection moiding of 

obtained by carrying out hea, ^™«TJZZ^«™^ making machine. Since trie ■ 
this to the cavity 25a of the ^^^'J^elw magne, powder density, if is based on 
bond magnet obtained by ft. method ^ manufacture a various and 

compression moiding, but there • a ^advantage w acces sories, such as 

complicated-shaped magnet easily and M m~ 3 ^ g^^c) 

. motor spindle, can also be earned out •» * Radia , magnefeati on ,s 

shows the ring shape bond magnet US ed as a motor rotor or a Mar. 

carried out, for example and this nng ''^"^te^een hea. and processing it, 
[0 044,After setting the above tne method of grinding this, in this case, 

^Z^^^ .o carry ou. orientation shaping of .his 

ab ove can form a coating tunic ,n .he surface by PP p flQW cnart snow ing an 

materials of .his invention already expla.ned ML mMng of the specifle d 

— °' * TSSS'^K^ • —I orthosiiica.e (SKOC.H,, 
quantity is earned out for the meta fe ^ ^ as an 

4)) of the specified quantity (for ^J^L „ content soiution) 
organic solvent. Suitably after agftafing s ^ d J' qU ° » catalyst (this exam p,e 1% 
Stabilizer. (For example, <rie.hano.am e) ^ ssing agent 30 is obtained by 

„,u nn an 4ml1 is added further gradually, and tne soi uk.o v 

NH 4 OHaq4ml) is aoo cnur ning at a room temperature, 

carrying ou. predetermined ttme (for examplej age". 30, as shown in 

[0 046,AS a coafing me.hod .o .he bon< mag e. 21 of he p 9^ ^ ^ 

da^W. the method of carrying out spray pray » ^ ^ ( m } 

magnet 21 info .he processing < agent 30 and P u P I puts .he bond magnet 21 

employable, for example A. , ^ - »| ). ^ ^ 3Q fey motor 32 

in the barrel 31 consisted by . and I roi foml| at once . 

grade is useful to apply to many bond magnets 21 unrform y 

u „„i ,ii^atw u-ht.p%3A%2F%2Fwww4.ipd... 4/8/2008 
htt p://www4.ipd1.inpi..go.jp/cgi-bin/tta»_web_cg..e JJ e?a W _u «P 
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[0047]The bond magne, which appliec £ P = ^2^^ 
example, after making the amount ^"^"^ te P mperature . up desiccation in dryer 

,empera,ure. as shown **^%?~ZJ, in drawing), the bond magna, 25 with 
F1, or drying by spraymg of ho, ^w n HW. a ^ formed ^ Qver me „ 

a coating tunic (magnetic member) wrth , eo g 

obtained by using the bond magne, before cottng m*» ™ ? ^ B structure as 

[0 048,The coa,ing ,unic 25b formed as , men o ^ above ^con,a ^ ^ ^ ^ 
typically shown, for example ,n ^mis figure, and mis molecular formuia 

str uc,ure which shows a ™^*^™* case ot L exampie) like a me,a,lic oxide 

shows). Namely, ,he inorgan.c atomg^up , 3 Onth^ ^ , ( g ^ 

origina,,ng in the me*l sys*m -^^^^ 2 orig ina«ng in an alkoxide 

struc ,ure ,n wh.ch S.O, ZrO what ^ ^ state of . 

component (carbon component. CnHm eto.) we ^t^. „ suc h a tunic is 

me ,a. alkoxide without being hydrolyzed lngre dient will be 

analyzed by X-ray photoelectron ( XPS • ^ ^ side which mainly 

detected as a cation constituent by ^ ■ * "anion constituent by which a 

shows a positive valence, and oxygen w,l, valence ^ a carbon 

chemical shift ,s ^S^.^T*. ^ — - «-» x 

structure is not observed. iortrnan ir atom group 3 plays the role which 

100 4 91 By forming X k Snoe Uabrasion resistance, to 

gives corrosion res.stance and rusr prevent K ^ ^ resjnous 

the bond magne, 21. The organ,o molecules 2 have nigr , P rf g ^ 

principle in a bond magnet, and play the ^^r^^i^^ b * ^" sfo "' 
Depending on the composition of the organ.c ™lecutes 2 wa P ^ ^ 

pr o"ec«on-agains,-dus, nature and anWou l,ng ^ orm heat . fre a,men, 

organic componen, 2 remain in a coa„ng tun.c, „ - ^ ^ pert _ ^ 

, emP era,ure a, the time of ooafing by a so. gel P^'f ~ . point ot being hard to 
temperature. This ,empera,ure requirement » 

pro duce ,he fa„ of ,he magnetic P£-££ l^^e menLed coa«ng is inserted 
t 0050]when ,he Nd-Fe-B system ^^t^"**^ on condition of RH 80 » x 
into a homoiothermal constant hum,d,ty chambe ^and negle ^ 
95 % for 500 hours, i, is based on v,ew,ng - rus„ng - etc. gener g 
fall of magnetic properties was not seen, either. 
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[00 51,Next, m a coating tunic, it is P-***^ ^^be prS^^' f °< 
dJbudon and The processing is carried out for the metal 

example. That is, dispersion m,x,ng of the spewed q y ^ quantity (for 

alkoxide (this example te.ae.hyl ortnos.Ucat M After agitating this 

example, 0.05 mo,) into ethane, (this examp e M m a ^ triethanolamjne) „ 
mi xed ..quor (metal alkoxide content ^ n >' ^ ^ 0Haq4ml ) is added further 
add ed suitahiy and a ^^^^^^ of the continuing spaded 
gradually. To the solvent (this example 30 m, ° specifled quan tity. After 

quantity, if is liquefied (unhardened) res.n 0"*"£"^ \ v|scosity of n00 0 ops in the above- 
Ling .he liquid which blended \^^^ p(o0 --n« 30 * » 
mentioned metal alkoxide content solubon ,*m sol P temp erature. 
casing out predetermined time (fo, ^examp e 1 ho.) chu 9^ ^ ^ princ| 5 
[0052]Thereby, as shown in drawmgA (b) the coab s I ^ ^ surface 

Ls distributed and mixed uniform* is **n£K ,s pos^ ^ ^ rf ^ 

energy of a coating tunic, for example j^^on of the moisture by the dew 
resin . Therefore, i. becomes possible to and antifouling prop erty to the 

condensation which can give P^f^'^ston reaction, and dirt as much as 
processed melal 4, and can serve • . «. corr ^ ^ ^ ^ 

possible, and the corrosion resistance 

as a result. |e of mls invention was described taking the 

[00531AS mentioned above, although the material used as tne applied object of 

case of the Nd-Fe-B system bond ^"f^Z^Z-fe-H system sintered magnet, It is 
«. invention is no, restricted to this, - d >' ^^ ple , tning usi ng .he magnet powder 
applicable like a Sm-Fe-N J, eto . M coats in the bond magnet 

of Th 2 Zn 17 mo,d structure indicated b W « • _ magnetjc ^ 

x^ssssrs - - ■ - — * - - ■ 

corrosion resistance of a bond 1 ^**£*£ -nB bon d magnets was produced. 
p,54,<Examp, ,*J-« ;r«anes (Si(OC 2 H 5 ) 4 ) to SO m, of efhanol 
- Specimen A : after adding u.uo . rrtviH<a oniution was added 

an carrying ou, the churning dissolution, ^^T^^ - "— » * 

0,%.thehydro,y.ed-conden^ 

was obtained. On the other hand, after adding Proc essing agent - for coating 

, . an d carrying out the churning dissolution, Processing ag 

3) to 50 ml o, ethane an can, g ^ ^ 4 ^ rf ammonium 

was obtained by producing separately me 

d.inpitsoip/cgi-bin/tran web_c g i_ejje7a W _u=h«p%3A%2F%2Fwww4. i pd... 4/8/2008 
http://www4.ipdl.inpit.go.jp/cgi u 
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hy droxide solution 0, % , and pe rf o r - ^^XZ^^* 
and adding and agitating this in the ^ mag ne,s (the isotropic 

a Nd-Fe-B system bond magnet (P 0 ^^^^, of ring shape, pressing type 
inching bond magnet powder J ng the same - predetermined 

nng magnet united with the ^^^^ agent permeate, it pulled up, and 

r "err- r^r and l b on d - . «— - 

£En B : - The polystyrene reslnj ^^^5 - 

carried out the churning dissolut.cn for ^Ihour^ for benzyl 

coating which agitate I andmade styrene res,n compos^ > ^ ^ ^ ^ ^ 

triethoxysilane (C 6 H bHuo 2 n 5 ; 3 ; ma „ not nf r ina shape and making 

oi^n of the Nd-Fe-B system bond magnet ot ring snape 

predetermined time .mmersion of the No he b y ^ 1 5Q „ fop 1 5 

triethoxysilane, 6 mi added, the 7^^" '" and proC essing agent - for coating 
dissoive polyvinyl alcoho. (PVA) beforehand was ag>«£ P ^ ^ ^ ^ ^ 

was obtained. It pulled up. after carrying agent permea te this processing 

sys tem bond magnet of ring shape an« ~oess,ng ^ P^ ^ ^ ^ 

rxs---- - - - a,s ° prepared as a specimen 

the above— ^^^^^^T- 
in a 25 - thermostatic chamber for 24 !««*-• abnorm alities were seen. When 
the specimen for comparison, but as ^"T^Z^i humidity chamber of 80 - x 9 5% 
each specimen was neg.ected in ofTu • was seen 24 hours afterward, bu, 

oh as for the specimen for companson, generatmg or ru 
abnormlas were no. seen even if each specimen A-C passed «,l 500 hours. 
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1 .This document has been transiatea D y 
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e - B SR«5»»l±«*Lfc«««Ftt**-r « C £ * & % 

SMJBO^— fe^L^I±Z3>ezL — 
^^0)/K-<X=l-rjU^E— $i^lCj£<fiEffl$4xrL^^>o N 
d-Fe-BM5m *(D»j£|Zcfcy. 

4tJ«#£E* • »i*»P- ;Utt*lcJ:yft» 

t^t0)-efe4 o ±E«s»*i*> iB«c««tt»-efc 

5Ndz Feu BStjE:&aftJMSHbd1MB (i^T2- 
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[0 0 0 3] tC?)-C% ±E0^5SFeS«±HI5 10 
f*JB*#HH£tt*»^tf&S. -|Sl:FeSf±gi 

s^jse-r **Bp H m*tt («*.tf«rea> 2 - 1 4 - 1 ta 

*##*±a y * £ o T t <t t, £ffiSt£ 

%jejs t n« l t ttft cfc y an? l ^-r L^ttaiz & * ^ • 

»a#©tt»*flsi=ott3Vfttt*y -eft< > rase* 
*<*=<«:«. 

[0004] (t*«ky±E©J:5<i:FeS#± 
[O 0 O 5] 

*£#«fr l ttfi. *BBffl*»j«yrc«fcy 

ear*. ^p n n o)i® («*tf7i^u»»**t*'J> 
ttB^3EK«»*y g?y a)tt««ax/-e«»^fT*?*t 

>K«5) . »«<OT©x^5l:afcofey, Hot 
*E»L«tofcyr«fc. «»fc*y*«^l!*i«** 
$g$UA<ITL^tL\ ^Lt, ffl»a>ifelJtlc* 

ya5SST*-&fcy-r4^ti*at&»T?fc«. so 



tft**«*ra>aMitrz«fcy*Ba**^L^-rt^ 
f&s-efty. ±iB2o0f8*a<fcy if***!::*** 

5tft"T -5 fc tf> f C f»S V 2 li 3 O /i m JU-b <»: W- < 

L «: ftttfi £ £ ft IV *HI±— «lc IMKBttT? fc 4 ^ 

6. ««*^^^(D-*afe3^/h*^ofcy^y^a» 

[ o o o 6 ] *%8jo)Rfitt. f e x#±atte*r= 
t a« -r a - 1 1= fc * . 

[O O O 7] 

[B«*#*-r*fcfc<D*»&tfftJB -ami JzERB 

4aa)gt^*^coigLN7c^F e-c&y. ^o»±at 

*JBS7C*0)T;U=l^ri/ K (KIT. ^l7;^ + v 
[OOO 8] »teffifl!>»***¥©KL*5ciRj&<F eT*fc 

**lf«Ci:3&<-e#. Nd-Fe-BSB 
^•eM^*4^TL^Tt•«J:l^ . fe-Sl^fiSm— F e — N 
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[0009] tl7;i/3^y K^W^?£^££:4±fEa> 

■c#4. 

[0 0 10] Mttttfcidu ±eo><fe5ft*BXBttX*t 

fiF e LT L^t«±SS**t 4fctf>B* 

«f=B*U ^ P a n JI<D=3 — T--r >y»K*«tf>-Cffi*fl*I 

ti & y . /hBff-e t tf t> o £ a>/j* * i> 

[0 0 1 1] Sfc. ±fBO=i— -ir-f >^ttKa)^jaElcJ: 

»ta>»»*i»jt3a:LxL»«i-r««i»^ 

IWMittMtW±ttfc6t. *fc* 

a»«i=M*&traa>:3>* 5»%a^*»5Jt-r«»* 

*B***U BiU*a>ei-*fll»a>««aB*l=*5 
[OOl 2] **BB0>=a—r-f >yaWlt#«tt 



[0 0 1 3] ±e<D3— x-f >^ffiJS(4. *«S!a>AB 

*©T?fcy. itata»y*«iMi/W7u ^ ratae* 
10 -r-Bsms^-afc. 7 r JU3*^Ka>ip*»«n=j:y4i: 

TL*4*BB1b«MttBaB?a£tfAya^fiBae 

(±*«*{t-C(4#«ELftl^ffaLT4i«*Tfcy. * 
**Lfctt») -C??tt"r4c££fc4o *fc. &Stl±* 

*o *0J$fflSr*tt. xgatfT^Sta (xps) 

30 [oo 1 4] £/c. ^a^Mttas^ii 

S»«Lfc» (WattfR) f3TSS-r4tiO)i:*K.6*L 

^aj^(zs*-rs. cH 3 -fest^ficHz -fc<sf<D*i 
40 to)^5*juy7 h*ass-r«-^iCcfcy«B-r*-t 

[oo 1 5] &®^fl&tefg*tf;J\ mx-i*. ftl^AB 

5&3fc ^^Biie^ l fc ?K > k«5««- fc -r 4 - 1 tfT? 

BftttfiI±a>fci6lzB*LTtt«-r4Ci:A<-e#4. -t 

lt. =3-7- << ><f&m$:mz>tz&>\z^ abm«b« 
a. ip»i=*yttB*ff3cfc*<B*Lt^. 

[OOl 6] *flgwa>a— ^r-f >^«Bf**«tt 

50 4BJ6T^3*i>Ka)tt*»»lzJ:y»&3h4l/;u 
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<£ c t tf-zsmx-fo&o za>»^ =i— ^>r 

^Lyc x /;utt*aja^iwfi. ^HTctftRtf/xfis i cos 
(C7t?> kweizbb l^^ici^ > k»5i=:***i. 

*«»»#fc©fti:*tt (BWtt) ^<rpj-hL. «^<z>^ 

ft»B*tt«*f* # 4 -SB fc ft « . 
[0 0 1 7] AB7JUa*$/KI* % -ffi^:M 

-(OR)xTl^ MMISS». - (O R) x ^7 

li. BttX«|-a>SBiC=»A24i«K4b«tffi£lzft«* 
tt. *4^l4ifftt*i»|||ti«-mi:fi±t 

1>T. <fc yB£Ll*j£#tt» Si. B. A U Mg. T 

i jfctfz r A^B(i4x*-B*fcf±2Bia±t?&*o ft 
s i ii % ±riE-r*B^btt(Z>SStt. V;utt«j« 

t«*LTl*4o ftfc\ S i SiUfcT^+vh^Lt 
(£. gllX.lif >7Xh + VV7> (S i (OC2 H 5 ) 

[0 0 18] — * % tlTJ^+y K(D7;U3 + y KA 
»t LTf*. «?L(i. ~flS5t : -(OCn Hm) I T'S£ 

Win*— LTl^AB (H) J$#lc® 

Tl*4fl>*<cfcl\» ftfe. *Bf=tt»7^«fit»36^te^L 
TU&i<D£m>£c£ipjffiTfc£o cco«fc5lc % & 

**t (Bteffltt) BBf=BB»tL«MB4bttlz««1b 

-r*««*r=^ry»3&«***L4^tf=fty. ffiteffttt 

(BttSMf) (c*t-^*tL*»*1±3&<*L<rRlJ:-r*. ft 
f*. n = 0~8 x m= 1~20 N I = 1 ~ 6 CD 

bid. ^«&*pa>B«b7k*»^&«*a?*L«*a)*sffl-r 



±E— »aiz«fzH£*;K«t,<DT»t,ft< % 

KtfH^Btt. /\P^r>7Tcm. Rtf-tfE 

10 (D e fc5fta^<7)*S , ^S^^*iXTlNT4,J:L> e 

[0019] -hEa>«fcaft*Br;u=3*i/K$^ft< t 
Tii7;un— jusl x— t;u^, ixfj^, 7iy- 

*T*tTJU3— ;K±ibSWiS^T*fe4tctf), 

ft7;u=i— ;u<t LTfi. mz.it. x$y — 

4 o 

20 [0020] ftfc. !/;u««fi6fta*ft«a*i±, mm 
(Dm-smz 25-98 r ;u=> K©is^a$ 

Kfl>iD*»»sj£A<fic y fc < < ft«»^fc y . 

y;u««*»a^5FS?Stft*»^36«*«. SttO) 
SB^S^)<9 8SS%£j&^££. »tt£B%^i±4ttB 

fcJ:**>K«5*a>»IB«»^fl!)fti:^ttt,«T-r* 
*§#i6<&&o Sfc. TJV^^zs K©EntAM 011% 

[0021] *&fc % *B7;u3*->K**»afcf±. 

7^**^-r*a**t»*^ft< tttt-zzzLt t 

pT«E-e*4 (R8l*»»liSiBl:3-f-f >ifiBti: 

s^sj^cd^ t ft y » ^$ssf = cfe & *^^>^Ha)#m $ 
a«CTd-&«c&««RrB&fty. ettig»©BiB:&te 

LTfi. CO^fi. tK'Jt h77;i/tPx^u>, ^*y<b 

50 [0022] ±mo)&5i~m*&mtt5-o)Bfok lt. 
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tt#-r*c<tA<pngT?&-5o ft as, ch* 10 

f*. P>JUT. 04x.(£O. 01~0. 8/imi 

[0023] a— -r-r >?®mo>mmz+ 5 cm 

astute* «^tf;sqR»^a>is^i4aie«*ffis (b 

r) ^**x*;u4f— a ( (BH) max) ) 06TS8 
KBWfi* L< I* 1 0//mJUT\ gtfjlz^o 

±t±i»tt4»*tt, < t * 1 11 maso>a« 

[OO 2 4] Slif#fflffil%$Mtl>^B7 

jvziiris K**»aa>ttaii, 1 o 3 cps JUTt-r^ 

(Dtfcfcl*. 103 cpsSS^^i:, ^□-f'O 

»<ftyt?*-i:t.fc l J. «iLtf5 0/imJSlT(DBff 
<7>3— >yB*»J^«©#BBl=ttft**tf& 40 

*V K0>5§SlJZ*t-r^^S^ O. 0 1—1. Omo I 

[0025] ±E^uy;uaicj3f+-6iD7k»»Mffilli. 



tz % B3RttB«ttffi'r«a«tt. «WaBJdt#£Rr;RM 

+i=#**i*»a**»3ft«F o safest -rsattBtfo) 

LftLV 09x.Iid>fc < <t t* 0 . 1 w t ttfiJTF* »* L < 

l*lsy^^<•^fp^zifil^^^^3•r^<DA<ctL^o fcfc. * 
I7;m+v K0)«iLtf 5 o%ja±*<an7k#«£;h/cu 

[0026] *f:, ££»]<tLTIi* 

ix£z£a<T*#£ 0 — ffl«**a*Lfc*<z>te«x 

BKfcitaiDBfifififSa* H<*tol::l*4 o~4 o o 
°C. ^L<li40-300 0 C, Si»*L<l4i oo 
-2 5 o°c^gfz-T^cD3b< ( fcl>o dOtt-g-* p— r>r > 

[0 0 2 7] ftfe, .SHLSStMtt9tt^3-f -f 

tt. i»Btt*Jtt*wr=*»-r«. *S^f-r 

ttElc-J: LjrftAAlzBttXtrBaBM^EA 

[0 O 2 8] 

b & y tfta^-r o 

Bf ^fia>-&^i$^ ^ ^ t? &m 4- ftA l r » & *t ^> t. o) 

JRx FoiOO-x-y By t'St Z ,b A<T*^^ 0 ^ 

0%J5lJb) tL, -^O— SP^)<D y ^^:l^LP r 

y. 9^x^1 5. 4^y^1 OT?fc£ 0 §M(Z 
fSC"C^ Rx FelOO-x-y-v By Mvj^l?, F 

aas-etcfci^) Mizraa-rszitpMn-efe*. ^e- 
«q^i^o. i s v<5 oaKa>BBi-xjsa»s* 

[0 0 2 9] ±ESL5*55wtt. *a3&^60>flL»lC«fcy % 
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Fei4 BSjE^a^HM^ttffi (OT2-14-1 

attest* ft^Kttotttt-eKL^fta.A^aattXtt 

fti* L*«a«(Dft^tt^«afe*tr »»<c«5tt«g3e»< 
»*>:hft<ft«a>"c* ^^^^ssriJiia^a^^cD^ 

[0 0 3 0] *fc % MffiLtzF e<7)M&7citiM<b LT 

ft. v<3 0a)«HztCo|: ( ky{Wt4Ci:A^t 

£ e ±iB«dtttHrt-eco***s-it*z:ifzj:y % 2 
- 1 4 - 1 *g<D*zL u — M*t±iw- « £ 1 1 icsssa 

Sfc, co<DSliniCcfcyft^»w©fc^M*Stt36<iai± 

sa<ig£: s tit y BKWtt^CT Lfcytici tmu 

£*L& 0 LA*Lfttf&* -tO)^**35<3 OH^96*aiL 

s*b 2-1 4-i«a>ta«tt*ffifi#ffiTU «*x* 

«a>{£Tlcoft3&*£<7>X#^L<ftl^o ftfc. c 
M£L<f±5~l ojl^oSKWXiS^-r 

[0031] &iz % ±IEJim<BJ3W*-efe£j&<. *±2Ij& 

» R f*ft>fr**©«KfcB»*tt*fi 5 2 - 1 4 - 1 ffi 

S;!)<9~ 1 5@l^%<D@ffl|z|£££;|x6 (t&Jh^ 9 ^ 

x^l 5) o ft±afiE»R(D#*«A<9H^%*3tfzft 

2j<t><£T£*s<o 1 5H^-%*fflit4t#±a« 

o>«T*a<. ■c*i6f*L^r*tt,a*x*ju*— at©* 

T(=-3tt3b<40)t?. ^±§i^Ra>^S:(i±fa®HCD 
fctf><!:£*U M*L<!*1 0-1 3JH^% X dbfzflS 
L<f£l 1-1 2JB^%©ttHM - e»ffi-r4a>3b<«fcL^o 

[0 0 3 2] *fc % Nd$i<*tt4ft±S«»R0)- 
-rSCtlCj;y % 2-14-1fi(D^ttIW<I«)b 

£f#£C<h rf><T?£ 60 *0>ai*D4tt, #l*tf0. 1-5 
B^SfflK-it 2 - 1 4-1 «a>Ja»«kffifi^«T 



fc*fctt«5<DIS!»:3X h_b#£JS < L < ft 

l\, ftfc. T b fi D y «fc y t» J b f^iSffi Dy 
Ofr*.ftl* 0 

[0033] -S, P r (£2 — 1 4-1*a*0>Nd£M 

10 ireftfttf* p r a>»**±f±N d o^nd: y tm-e 
fey. *a>»»#±o)^-ca)E*ttis»=JX ho)±#s 

Nd£P r 0>3^«*±-efc*v^AttN d&tfP r<7> 
20 [0 0 3 4] ftfc. ±fEL^Jil^<Dft±5S5E^(4. L>~T 
[0 0 3 5] BI4 % »±«*»RfcB«H=2-1 

4-ifflo)^«tritiS»T?&y % -ta>^»ii4- i o 

B^<X>(Dmmto (t^4^y^10) r*lg^3FH 

So BO>^r*3&«4jR^%*S£ftS£. Sltt^Nd 
30 2 Fei7 fi«3W±*LX««*(D«T*ft*. ^ffM 
#1 OlgC^%£ffijl££3E$tte<DN d F e 4 B4 StfBjb* 

*x*;u*— !§£<£T£^£;i<b(:iofta<£a>7r. B^ 

<f44~8j^%. ££(cM£L<li5~7B^%GD^ 
H ft X^£-r £ 0) «fc L * 0 
[0036] Fefi, 2-14-HS0)^M«^t 

its *(D*#ttiasia<b(DissB*a3tia>-efc&o 

[0037] c<Dcfc3ftft»ai?ifii % •ta>¥«FH : ?-S3ei< 

40 5 O O x/ mJSlTfc ftSck 5 LTtK> KOTfflft* 

«*tfBE«*»f=J:y*>K«5t»a-r«»*. I^E 
50 8*fl)atitttffiTL, ^(D^^XA- Xft3feSA< 
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00-3 O O //m(7)S5Hl^"e!6S^'^a)3!)<<tt^ 
[0038] 7^>K^ffi<7>^^. 

□ t^P >*<DS<&*0>JB-eE* LT *» L^4l-e* J: 

[0 0 3 9] hi (a) ic^fcfc^ic. *a>mm 

(i % (Hi (a) fC^S5ST*&4) 

£\ ■ P— JUHSS 5-35 m/^, M£ L < li 1 0-3 

[0 0 4 0] #t>*Lfcfiufr5lMI?l** x£>:7 = ;u % 7jl 
if— T-f X* £jU«£flH*ft&ttO)tttt£&f::J: 

5JB»3fci:**L<5. ft*5. H1 (b) fc*-rj:5l=* A 30 

[004 1] ±Eft)fr*BI=«fcy»e>*i*ft3fr 
SMJi*. * a>8H*«rxte »#«f = 4 o o - 1 o o o °ca> 

za>s«n«f*tt«tt-e*y. a«2k xattttaafts 40 

CT?, ft!*»*lc»L±E»***fT5Cfcl= € fcy* 
x*;u*— aa>«T**B5Jt'r*ct*-c**. ft 

ffl3sas^4oo°Ccfcyftt^ii^tt. ±e*ima)N 

MISgAM 0 0 0°C£fi;L££, egJ&tfjfcB 

t^o tfcoT. ft««iUtt±xa>BBnT?K£SiL« 

M^L<li500-800 0 C, ££lzSg!:L<fi6 O O 50 



— 70 o°ca)®5fflrt"ei6S^*i^>o 

[0042] ^2 (a) fC^-fcfcd^. &L±0>l5&tZ.i: 

y#6*i**>K«5ffll»5Rl o£*|f 1 1 tS^ 

u ajEEawxttwaa^-ri^ir^cfcyTP^Ka^ 

x**S/»JB»0)»5Ett<D»«fttt«ffi*Hrffi«. 

IS 1 — 5 il%gg;lp L N «*J*B2 (b) ic^-TJ: 

5f= % $T-f 1 41lf/«>f 1 2. 1 3£*Lfeft& (8F 

ff2<*£Rfrs^g. «iuS8 o - 1 8 o°cssiwaift-r« 

z£|z«fcy»B*SMk*-fe»\ *>KB52 1$»S. ft 
fc\ SB®<t<7>tztoO>J]Qftl*. ±IH^DEE^E^^(cfToT 

[0043] »w^izj:4s^tt. *-r. ^--r 
a>i§^j: y i*a. i 0-3 oii%gg^ 

£0 f LT> i2 (c) fzS"i"«fc3l::. CO) 

-VtfT-f 2 5 alz^H^Mtfi^-r^ZtlCcfcy. ^rS 

«ty»&*L«*>K«5tt. «5»5K«*A<**«L^fc 

to, tt^r*a^j*^(cj:4toic^fiftLA^ 
*tft»«a>«5*e«r=»i6T#««jii35<fcy. ^e— * 

«:S^Ctt.t^4o ftfc. IS 2 (c) tt % -htacD 
[0 0 4 4] ftfc\ -bE0>«fc3a**tt«5t»5R*»lffl 

Siea^JnixLfc*-4x*»*t-S«<D*afc«fcy. H 

tt«5»**«**l=TElRlflE^4<fe5l=-r*Lfi. * 
[0045] S3lc^-r«fc5fc % ±|H(7)cfc-5l^LT»t> 

y. a)S®i3«t-5^^A<i?§ 

(*jl!fi«-Ctt5 Om I ) Bfgg («xtf o. O 

5 mo I) (7)^aTJU=l^r-> K (*SUS«"ef*"T h ^ X 
T^UVv'J^— h (Si-(OC2Hs)4) ) e 



(9) 



#112001-172782 



f£l %NH4 OH a q 4m I ) £*&*|Zft3;?U ^mfZT 

rnmmrn immim) «#*4c:±r=.fcy:/jutta> 

[0046] ffll31^J 3 O <D7\i > Kfflffi 2 1 ^CD^fli*5£ 
<tLTl£. «xf*. 03 (a) \Z7r.-f£5\Z. #>K« 

*&$fri*fci*»*i::ii* 113 (b) ic^-Tctaic. gas 

A<*aic«***Lfc/<U;U3 1 *fctf:/ KI5 2 1 * A 10 
[0 0 4 7] ±e©«fc?f-LTffl3#j3 0£»fiiLfc7F 

S-t*fctt. 'B 4 (a) lc^"TJ:5f3. et»«Fl4>-<** 
aiEJftLfcy. nmHWO>K«tt(*f=.fcyttKr«Z& 

r=«fcy. §4 ( c ) \z7jkT?&5\z^ ^—=r4 xfmnrt 

(«ttSP») 2 5 3&<#b*l-S. 20 

[0048] ±fBC0cfca^LT^**i.^=i--x>r >y 
»!2 5blt ^JtLISE16 (a) izgSMlc^-Tcfca*: 

i02, feilMiZ r 02 ) 7JU3*$/ KjS&lzA 

*tMMfi2 (SHte4n£#: CnHnrtf) #a«E 
Lfc/W 3f'J v Ftem&Z&l.Tl^&CDk^TLZti 30 

£ e ^fl)i5 4*B«X«*«*#*a (XPS) 
«-j-*itf. ±fciE(Dffia$^-rfii|rc^r5 

(is *«#^mpRHrattf=»JCLT. c H 3 -fc^tx 

zt& % xps»«frz«fcy«B-e*«. a?e>i=. &mc: 40 

— >3&<«R**u #o»£0>fSftttig*filttLfc 

[0 0 4 9] ±ISG)cfc-5<i:=i— x-f >$ftM 
CtfCct y % ]|iflUK?B3tt#>KfltS2 1 lc»LTH 
/g^tt-^R6$Bt4 (ft«lM±H«tt^»j»«tt) 

asifct. **>iz. *«na^-H 2 oTi±a so 



j»«SjgjgS. «7L«1 5 0~2 5 0°C?fJg T 

ff5ctA<a*LLN e ttaftttBR* n d - f e -b^ 

[0050] ±|Szi— T--C Xf'&CDN d-F a-B^Tf? 

> k«5$, fiaeaa^icjiAL. 8o°cx9 5%r 

H0)ft#lC-C5OOKBltt«Lfc^C^. S«C:£«flI 

[oo5i] =i— ^f-r >^fitn^f=a. mmrfift 

*»*-«"&ft*-a:^cttRriiB-efc4 0 casual 

31^3 01*. «x.tfJ5iTO)J;5fzH»-e#«o "Tftt? 

I ) <PIZ^ <«X.I*0. 0 5 mo I ) (Dtl7;i/ 

(S i-(OC2 Hs)4) ) *Hr3E*t»*a*rft. 

* e>|Cl!07k»»«J« (*SHfi«-CI* 1%NH40Haq 
4ml) &&*\Zl)n7L& 0 ttlvca>BrS*<B*JK (** 

Jfi«7?fix^u-<>4f>3 Omi) ic. RfrSaoOjStt 
<*Wt) WSB (*Si«l"ett, 1 ooocpso 
*>Un — >1Mflgl . Og) £E^Lfcjft*. JifE^MT 
;u=i+v K**»«lza^Lf=8L Sai-TBrfil*IB 

(«iiLtfittn) a»-r*c:t^j:y^;utt(D«ia*i3 

[0 0 5 2] C*LlZj:y % ^6 (b) (C^f J: 5 fz. ffl 
C<D«fc5&»flBa>SiDlzJ:oT\ ^J^l^=3 — 

r. ^ag^H4iz^LTteai4. i»>^i± **t#-r*c 
ttf-x?£^ *fc. B*jKjea>tt^fty»«Mllicj:«7k 

»^*LO>f***a*ffiT*1i'-B^t3&<Brffii:3a:y. $s 

[0 0 5 3] **BBO>jglfi«*Nd-Fo-BS 

Nd~Fe-B^j5g?l5 % Sm-Fe-NM>KI 
^ ^51^9- 1 9 0 9 O 9^««(rBH** 

WrTh2 2 n i 7 S«jgO«^t»^^^Jffl*r^>tO)) 

r z is) Jl * i± ^ z k nTflfe-r? fe -g) o 
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[0 0 5 4] (HJ6«2) J5tT<Dcfc53S:#a7l?>K«5 
<7>i*ilp a o£fEi!L*:o 

■ I4SSp°pA : -r h^X h^VV7> (Si (OC 
2H5) 4) O. OS^^SSOmlOX^y-iUzJlD 

X^mtZo (ft** t-JUh'Jlh^VV7> (C2H3 
Si (OC2H5) 3) O. Ol^jl/JSOmlOX^ 

>KW5 (N d - F e - BM> KBefflCft* (Gene 
ral ltortorsao>^tta^>K«5t»**. 

T. 1 5 o°C(ct 1 5#««U .3— ^r-r^ya 

• HS^pB : ^>b>5 Om I + U>«fl§ 1 20 

0 g *miu aai-T« i Lfc*«ic % * 

>i/^h'JX h^VV7> (C6 H5 S i (OC 

2 Hs ) 3 ) £4 g3tt -iSLX, XTU>«JI£* 

JH(X>f=. yx/«a>Nd-Fo-BS7tc>K«5SBrS 

1 5 0°cfz-ci 5#*MtU =3— r-r>^«BH**<0* 

• StKpqC : n-^;-Jl/50m I f"^- h^X 
V7>10. 4gt, ^>y;i/MJih + vv7>2. 30 
5 g<h. /fJUh'jX h^r'>->^> (CHaSi (OC 
2H5) 3) 2. 5 Kfc*aHJOLT«#S^U 

Xdtfy t - -;u7;m- (pva) ^^to>gfi?*-t±fc 



7^-70. O 5%7Kj§S^ 6m i ^jtoLTffi^L 

K5£»fc. fete. JtRffioaKS^ Lt, =i— x>r > 
**lSS«tHtf > KIEtffltLfe. 
[O O 5 5] ±E0)Kilfl* *l*t*a Lt , 2 5°C 

fl>sasrti=-c2 4^mtt«Lfci:c% % jt&ffltasts 

f=tt±ffifC*«l^**LTL^fc3&<. KSSp a pA~CI*l^-f 
tLtJMlM&fettfttofe. *fc #fitl£p n p£. 8 0°C 

Kitp a pfi2 4BSpaa(z#»a>*^A<a&*tfc^ isSp d p 
[BSoffiWttKH] 

B e 

[0 2] Hi lc«<x««91B. 

[13] »6tLfe#>KttS(=aBIH«S« a r«xS« 

[B4] 3— f -f >y.«l*Mt^fc«)^ftl8a 

■r«*a*«sc»r=*LfcB. 

[W0)RI!] 

2 1 tf> kbc 

2 5 =3— -r-f K«5 
25 b a— ^-fVifKUi 
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4D075 CA24 CA33 CA36 DB01 DC19 
EA12 

4J038 BA242 CC032 C0122 CE022 
CG002 CL011 DB002 DG002 
DL021 DL032 KA06 MA07 
MA10 NA03 NA07 PA18 PB11 
PC02 

4K022 AA02 AA13 AA44 BA02 BA04 
BA20 BA22 BA26 BA28 BA33 
DA06 

4K062 AA01 BB03 BC08 BC09 BC12 
BC15 BC16 FA09 GA06 

5E040 AA03 AA04 AA19 BB03 BC01 
BC05 CA01 HB14 



